function with biology and physiology. 'Joints are, of course, bearings in mechanical systems marvellously specialized for accomplishing their locomotor functions' [17] . Although D'ARCY THOMPSON [21] introduced the field of biomechanics at the turn of the century, it is seldom considered when analyzing disease processes involving articulations.
In all mammalian embryos, the hip is laid down as a single unit from mesenchymal tissue, and it develops normally as long as the components are left in full congruity [17, 191. The hip is normal at some time in the development of the mammal, and abnormal development occurs only when stresses pull the components apart [19] . In the dog, the hip is normal at birth [7, 1 I]. Intrauterine stresses are not sufficient to produce incongruity of the hip. The first time such forces are great enough is when the pup begins to take its position to nurse. In the child, however, because of the length and position of the legs and the tightness of the surrounding uterus, abnormal stresses are sometimes placed upon the soft tissues of the hip joint during intrauterine life. Thus, some children are born with unstable hips [2, 14, 16, 231 .
The dog at birth is in a stage of transition from intrauterine to extrauterine existence. It is so poorly coordinated that it cannot walk or balance itself, and the powers of muscular detoxification and excretion of wastes are very poor. If the demands for musculoskeletal support exceed the strength at the time, the result is injury, fatigue, or stretching of the muscles and supporting connective tissue that hold the hip unit together [16, 191. Furthermore, observations of the disease in man, dog, and a number of other mammals for many years have culminated in the conviction that the bony changes of hip dysplasia, regardless of species, occur because the soft tissues do not have sufficient strength to maintain congruity between the articular surfaces of the femoral head and the acetabulum [6, 151. Few genes so far analyzed affect the osseous skeleton as such. The changes in bone merely reflect changes that occur in the cartilage and supporting connective tissues [3] . In man, coxofemoral instability (identified by the Ortolani click) has been recognized as a diagnostic sign of hip dysplasia [2, 141. Similar instability has been observed by palpation of the hip joints of the dog at the age of 1-2 months [I]. The development of the bony lesions of hip dysplasia can be prevented in man by flexion-abduction splinting of the legs of the newborn after an unstable hip has been diagnosed [2, 8] . Bony changes characteristic of canine hip dysplasia can be prevented by confinement of young genetically conditioned dogs to small cages where the dogs sit most of the time on their haunches with their hind legs in flexion and abduction [lo] .
These observations and experiments have made it clear that in very young human and canine subjects with unstable coxofemoral joints, hip dysplasia can be prevented and the instability corrected if the congruity of the components of the hip joint is maintained and if femoral subluxation does not occur. If proper congruity cannot be maintained, the hip joint becomes malformed in a relatively short time.
The changes in the bones and cartilage of the hip are thus the indirect result of failure of the soft tissues to support full congruity of the bony components of the hip. There is no evidence that a primary osseous lesion exists other than the inherited configuration character of the acetabulum and the femoral head [6, 8, 
171.
These observations substantiate the two premises upon which this study is based: (1) hip dysplasia occurs in the young child or animal only if hip joint instability and joint incongruity are present, and (2) the disease can be prevented if congruity of the joint can be maintained until ossification makes the acetabulum less plastic and the abductor muscles and supporting soft tissue becomes strong and functional enough to prevent subluxation of the femoral head.
This investigation was undertaken: (1) to establish the growth pattern of the normal canine hip from birth to maturity (1 year) by serial radiographs;
(2) to compare the radiologic, gross, and histologic development of spontaneous canine hip dysplasia with that of the normal hip; and (3) to produce canine hip dysplasia surgically.
These experiments were used to study the ideas expressed above and to compare the effects of the various degrees of subluxation and instability of the femoral head with the lesions that developed.
